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Definition of Diffraction

“The probability there are no hadrons in a suffi-
ciently large gap of rapidity Ay goes as exp(—aAy)
where a depends on the quantum numbers carried by
the gap”

R. Feyman.

PACD: o w = NeJg Sldk?
P(Ay) x e™«BY
Regge: a=2(1-q)

gz ~ 0 = P(Ay) ~e 22

ap~05 = P(Ay)~e®

ap~1 = P(Ay)~e°

e

“A process is diffractive if and only if there is a
large rapidity gap in the final-state phase space which
is not exponentially suppressed”

J.D. Bjorken.
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Kinematics of Diffraction
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Standard kinematic variables for Deep-Inelastic Scattering:

2
: : P 2 2
O =-4. ﬂfbj:zf.p‘ y:z.zf W= (g +p)

Diffractive Variables:

3 QX @
2¢-(p—p) Q*+M;
_q-lp—p)  @+M
d q-p QP+ W?

suchthat z,;, = 0 - 7.
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Motivation
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Methods used at ZEUS
Rapidity—gap method:

Define n = —In(tan(d/2))

WG oarticl flow LRG: _ particleflow
et T + .
[
Z;Qz X 02,1
* current jet * M curment jet
0 o= {4
P W colour flow Pt 20 colour flow
tﬂn p 1 k
S f2 ;cmmnanl —{— '2 p->beam pipe

Probability that there are no hadrons in gap Ay goes as ~ =27, where a
depends on the quantum numbers carried by the gap.

For non-diffractive events probability to have a gap ~ e?47
For diffractive events(a ~ 0) ~ °

How to extract diffractive signal ?
e require rapidity-gap in a forward region

1. then need to correct for non-diff contamination by using non-diff
MC model

2. correct for migrations/acceptance by using diffractive MC

Amount of p dissociation depends on rapidity coverage.
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M. method:

Events

dN

An M = Dc-expblnMy)

{

ZEUS Operational Definition:
Diffraction — Signal above exponential siope in In M.

Equivalent to the requirement of observing -
not exponentially suppressed rapidity gap Ay in the detector.
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LPS method:

dnN}
dx\ pis
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¢ LPS — Measure leading proton in the final state. -
for IP exchange: z; = p./p. ~ 1.
for non IP exchange: z; =7 /p. < L.
allows measurement of t-slope

p dissociation contribution is small if z; > 0.97

THE LPS
SPECTROMETER




Photoproduction

Rapidity-gap analysis:

Event selection:

e Lumi e .and. REMC — (Q? < 0.02 GeV)
e LUMl energy 12 < Ey < 18 GeV — 176 < W < 225 GeV
e require rapidity—gap — no activity in PRT1 (4.3 < 744, < 5.8)

o take events where X opens up enough for reliable My
measurement: Nme, > —1.5

RREKIN @ ZENYNS WPRI1ZZ22-2D



1/ y reconstruction

cond cond

My e = 114 w“Z(Ee —E,)-(Y E, + % Eicos;) +1.2GeV

Summed over condensates after noise suppression.

45
40 !
35
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:

My e (GEV)

25
20

o 5 10 15 20 25 30 35 40
M, (GeV)

e Resolution o(Mx)/Mx =~ 807 /+/Mx for4 < My <45 GeV

e In data checked for events with p in LPS:
— (Mx ree — Mx rps) has a Gaussian peak at 0 + 0.5 GeV’
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Uncorrected Spectrum
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subtract the non-diffractive component using two alterna-
tive MC models: EPSOFT and PYTHIA:
_s for non-diff background < 40% stay at My < 24 GeV

Corrected for detector effects (using diffractive MC):
trigger acceptance, migration, inefficiencies,
dead material,...
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Events

Events

ZEUS 1994 Preliminory
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